Endothelin-mediated cardiorenal hemodynamic and neuroendocrine effects are attenuated by nitroglycerin in vivo.
Endothelin-1 may function pathophysiologically as a counterregulatory vasoconstrictor peptide that is modified in its activity by the opposing action of endothelium-derived relaxing factor(s) (EDRF). The present study determined in part the integrated cardiorenal and endocrine actions of pathophysiologic plasma concentrations of endothelin in the anesthetized dog. In addition, nitroglycerin, which inhibits vascular smooth muscle contraction by increasing cGMP in a mechanism similar to EDRF, acts like an endogenous nitrovasodilator. Therefore, we tested the hypothesis that nitroglycerin would effectively antagonize the cardiac and renal actions of exogenous endothelin. The results confirm that endothelin-1-mediated vasoconstriction in vivo is heterogenous with a greater renal than coronary action. Further, nitroglycerin effectively blocked endothelin-1-mediated coronary flow reductions, but only partially antagonized reductions in renal blood flow. Endothelin-1-induced reduction in cardiac output also was not antagonized by nitroglycerin despite its effects to preserve coronary blood flow. Nitroglycerin did, however, antagonize endothelin-induced elevations in plasma epinephrine, norepinephrine, and aldosterone. These results would suggest that in pathophysiologic states where endothelin-1 is elevated, such as hypertension or congestive heart failure, there is a major compromising of renal function, and also the production of cardiac ischemia. Since exogenous nitroglycerin is relatively ineffective in antagonizing the renal vasoconstrictive effects of endothelin, it may be that the endogenous vasodilating systems, such as ERDF and prostacyclin, are inadequate in such pathologic states to counter the vasoconstrictor effects of endothelin.